INTRODUCTION {#cesec10}
============

Acromioclavicular dislocation (ACD) is one of the most common shoulder injuries seen in general orthopedic practice. The most common trauma mechanism for this type of injury is a fall with direct force in the lateral region of the shoulder with the upper limb in an adducted position[@bib1].

This injury can be classified into six types according to the magnitude of the trauma[@bib2]. Typically, types I and II are treated conservatively, with most patients returning to pre-injury conditions[@bib3], [@bib4], [@bib5], [@bib6]. Although the treatment of type III injuries is controversial, high-energy injuries (types IV, V, and VI) with more than 100% posterior and/or inferior displacement are treated surgically[@bib7], [@bib8], [@bib9], [@bib10].

Several surgical techniques have been developed seeking to treat acromioclavicular dislocation[@bib9], [@bib10]. The Weaver-Dunn technique of transferring the coracoacromial ligament to the intramedullary canal of the distal clavicle has been one of the more commonly used procedures for acute as well as chronic cases[@bib11].

The purpose of this study is to evaluate the results obtained with the Arthrex^®^ TightRope arthroscopic surgical technique in the treatment of acute acromioclavicular dislocation.

METHODS {#cesec20}
=======

From August 2006 to May 2007, 10 shoulders of 10 patients who underwent arthroscopic treatment of acute ACD using the Arthrex^®^ TightRope technique were operated and reevaluated. The surgeries were performed by the Shoulder and Elbow Surgery Group at the Bahia Institute of Orthopedics and Traumatology (INSBOT -- Instituto Baiano de Ortopedia e Traumatologia) and the Hospital Português da Bahia, and evaluated after approval by the Ethics Committees of those institutions.

The follow-up period ranged from 12 to 19 months, with an average of 15 months. The average age was 34 years, ranging from 26 to 42 years. All patients were male ([Table 1](#tbl1){ref-type="table"}).

Pain and deformity were found in all patients in this study (100% of cases) and the "piano key" sign was present in nine patients (types IV and V).

All patients were seen in the acute phase of injury and were evaluated by simple radiology (trauma series). With this test, three patients were observed to have a type V ACD, five patients had a type IV ACD, and two patients had a type III ACD. None of the patients were regularly performing physical activity. The period of immobilization in the postoperative period was two weeks in all cases. Patients were then sent to physiotherapy procedures and released for their daily activities. Patients were allowed to return to sports after three months of surgery. Patients were monitored weekly during the first month, monthly in the first three months, and every three months after the fourth month after the arthroscopic procedure.

The method chosen for the postoperative clinical evaluation of the patients was based on the UCLA (University of California, Los Angeles) criteria[@bib12].

SURGICAL TECHNIQUE {#cesec30}
==================

In all cases, surgery was performed with the patient in the beach-chair position. The arthroscope is introduced through the posterior portal to inspect the shoulder joint. A 1.5-cm incision is made above the clavicle to the level of the coracoid process under direct vision ([Figure 1](#fig1){ref-type="fig"}). At this point, a stirrup-type guide is placed under the coracoid process (larger arrow) and over the clavicle through the anterior portal and tunnels (smaller arrows) are created into the clavicle at the clavicular incision and into the coracoid process ([Figure 2](#fig2){ref-type="fig"}). A flexible guide wire (larger arrow) is then passed through these tunnels from top to bottom, and is captured through the anterior portal by a grasper (smaller arrow) ([Figure 3](#fig3){ref-type="fig"}). The Arthrex^®^ TightRope system, consisting of two metal buttons joined by four segments of the same Arthrex^®^ No. 5 Fiberwire ([Figure 4](#fig4){ref-type="fig"}), is attached to the upper end of the flexible guide wire, which is pulled through the anterior portal, passing a subcoracoid metal button (arrows), while another button is adjusted under tension on the clavicle (arrows) after reduction of the acromioclavicular joint ([Figures 5 and 6](#fig5){ref-type="fig"}).

RESULTS {#cesec40}
=======

The mean postoperative follow-up period was 15 months, ranging from 12 to 19 months ([Table 1](#tbl1){ref-type="table"}).

Using the UCLA scale[@bib12] as the method for evaluation, we found good and excellent results in all cases with an average of 32.5 points ([Table 1](#tbl1){ref-type="table"}).

After one week postoperatively, one of the patients suffered another fall on the operated shoulder, and suffered no damage to the implanted system, with the acromioclavicular joint remaining clinical and radiologically reduced ([Figure 7](#fig6){ref-type="fig"}).

All acutely operated patients were satisfied with the results of arthroscopic surgery ([Figures 8 and 9](#fig7){ref-type="fig"}).

The degree of range of motion of the glenohumeral joint of all patients returned to the pre-injury range of motion -- 135° to 140° of flexion and 90° of abduction -- according to information gathered from the patients in comparison to the contralateral side. Patients with UCLA scores of 29 and 30 were due to residual pain at the level of the acromioclavicular joint with some limitation in the range of motion due to this residual pain. However, all reported being satisfied with the final postoperative results when compared with the preoperative clinical picture.

DISCUSSION {#cesec50}
==========

The treatment of acromioclavicular dislocation types I and II is managed conservatively with most patients returning to pre-injury conditions[@bib3], [@bib4], [@bib5], [@bib6], [@bib7], whereas types IV, V and VI are typically treated surgically[@bib8], [@bib9], [@bib10], [@bib11], [@bib12]. Although the treatment of type III ACD is controversial[@bib13], many recommend conservative treatment with the use of a sling without concern for the reduction of the dislocation[@bib14], while others believe surgery is necessary[@bib15]. We observed better results through subjective clinical evaluation, assessing the range of motion and the muscle strength using a Cybex device when treating these patients surgically, and therefore advocate the latter.

Surgical treatment of acromioclavicular dislocation is typically reserved for full displacements. In acute dislocation of the acromioclavicular joint, reconstruction of the coracoclavicular ligaments has also been employed[@bib16], [@bib17], [@bib18]. Surgical options are numerous; surgeons can choose from dozens of techniques[@bib11]. We currently opted for the Arthrex^®^ TightRope system which seeks to substitute the coracoclavicular ligaments through four Arthrex^®^ No. 5 Fiberwires so that they are supported in tension through supraclavicular and infracoracoid metal buttons, by vision under arthroscopy. To our knowledge, the first reported experience of the use of this arthroscopic technique was published in 2006[@bib19].

The literature confirms the effectiveness of the Arthrex^®^ TightRope system with results similar to ours, which reinforces the effectiveness of the method and thus encourages the application of this minimally invasive procedure[@bib19], [@bib20].

Veado et al. note that surgery should not be performed in the acute phase if there is excoriation/abrasion at the location or presence of blistering or infected skin in the region of the shoulder girdle[@bib16]. We support this course of action, since even employing a minimally invasive procedure, we believe that not correcting such problems beforehand poses an unnecessary risk that compromises surgery.

CONCLUSION {#cesec60}
==========

The application of the Arthrex^®^ TightRope system in the arthroscopic treatment of acromioclavicular dislocation proved to be a less surgically aggressive technique that is efficient in promoting pain relief with deformity correction and restoration of the range of motion within a short time. It is a procedure with low morbidity and is easy to use after the technique is mastered.
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###### 

Patient data

  Patient Number   Gender   Age        UCLA   Postoperative follow-up (months)
  ---------------- -------- ---------- ------ ----------------------------------
  1                M        36 years   35     19
  2                M        42 years   29     12
  3                M        30 years   29     15
  4                M        26 years   34     15
  5                F        34 years   35     19
  6                M        32 years   35     15
  7                M        28 years   30     15
  8                M        30 years   34     17
  9                M        34 years   29     14
  10               M        33 years   35     13

UCLA = University of California, Los Angeles -- method for evaluating postoperative results.

Source: DOT-INSBOT
